Weak-form efficient market hypothesis assumes that participants on the financial markets are not able to achieve above-average returns based on historical prices. In order to establish the presence of a weak-form market efficiency in the Serbian market, the analysis incorporates daily data of the two most prominent indices on the Belgrade Stock Exchange, BELEX 15 and BELEX LINE, since their inception until 31 December 2014. Results obtained by the analysis and testing indicate that the capital market in Serbia can not be considered sufficiently efficient, more precisely it indicates that postulates assumed by the weak-form market efficiency are not fully met. Taking into account that the capital market in Serbia is still underdeveloped, primarily because of the small volumes, turnover and types of securities which are traded on the market, as well as the fact that it is not sufficiently regulated and transparent, lack of investors is noticeable. Consequently, analysis presented in this paper indicates a weak sustainability of the efficient market hypothesis in Serbia.
Preliminary considerations
The concept of market efficiency is one of the most important areas of finance and it is considered to be one of the foundations of modern financial theory. First of all, the term market efficiency is used to explain the degree of incorporation of relevant information in the price of financial instrument. Accordingly, it tries to answer the question whether it is possible to predict the future returns of securities.
1 In 1970, Fama first introduced the theory of efficient market hypothesis and have since done numerous empirical studies on this subject with the aim of determining the validity of this concept.
The theory of efficient market hypothesis relies on the fact that the prices of securities on capital markets move randomly around their values and that they reflect the latest available information.
2 Consequently, the underlying theory is trying to prove that on the efficient markets, investment strategies which are based on the relevant information, cannot consistently deliver positive or above average returns in the long term.
In accordance with Fama's research, efficient market hypothesis can be categorized into three levels, depending on the type of information which is used in determining the price of security:
• Weak-form market efficiency suggests that the price of financial instruments already reflect all the information related to the previous price movements, volume and turnover of securities. This form suggests that any price tracking and spotting some regularities, or irregularities on the basis of which the investor is able to predict future price movements is in fact unnecessary taking into account that prices are already established on the basis of previous price movements.
• Semi-strong form of efficiency assumes that the price of financial instruments in the market already reflects all publicly available information. Therefore, when there is a semi-strong form of market efficiency, one should turn to the collection and analysis of insider and confidential information since only on the basis of those, investor is able to achieve above average rates of returns taking into account that all available information is already included in the given price of financial instruments. It should be noted that this form of market efficiency also contains a weak-form market efficiency and consequently, analysts who are unable to achieve superior returns in markets where a weak-form of 1 Fama, Eugene F. and Kenneth R. French, (1988) market efficiency is present, are also unable to achieve superior returns in the markets with semi-strong form of market efficiency.
• Strong form market efficiency assumes that the prices of financial instruments reflect all available information, both public and confidential, which may impact prices' formation. Therefore, it is futile to collect confidential information, as they are already included in the price of the financial instrument.
It is important to note that all the above mentioned levels of efficiency are mutually dependent. More specifically, the strong form of market efficiency assumes that the semi-strong form of market efficiency is present, while the semi-strong form of market efficiency implies that the weak-form of market efficiency is present.
Among academics there is a consensus that capital markets in developed markets such as, united States, Britain and Japan are very efficient. 3 The most developed world markets are characterized by a large number of market participants who seek to take advantage of any deviation from the market price restoring it to the equilibrium. Accordingly, the efficient market hypothesis is brought in connection with the random walk hypothesis or the theory which suggests that prices randomly move around their real or intrinsic value. However, opinions on the degree of market efficiency are divided when it comes to capital markets in emerging markets. 4 Also, efficient market hypothesis is less analyzed in the context of the emerging markets, whose growth in recent years has resulted in the way that they became an important part of portfolios of global financial institutions. Scientific studies indicate the existence of market inefficiencies in certain segments of the financial markets, primarily because of stock market anomalies such as unsynchronized trading, small turnovers and market shallowness which can lead to false indications of predictability of returns. It should be noted that due to the above mentioned reasons, as well as due to the lack of information, research on happening on the capital markets in the emerging countries are typically limited to testing of the weak-form market efficiency. Results of testing of the weakform market efficiency in emerging markets are somewhat more controversial compared to those on the developed markets. The existing literature which deals with the efficiency of capital markets in emerging countries is mainly oriented to South American and Asian markets, while insights about the efficiency of the European capital markets of emerging countries are scarce. While Worthington and Higgs confirm the low efficiency of 5 developed and 10 emerging countries based on the autocorrelation and other empirical tests, 5 Claessens, Dasgupta and Glen have showed significant autocorrelation of returns of 19 emerging markets. 6 Also, Gilmore and McManus rejected the hypothesis of random walk in Czech, polish and Hungarian capital markets 7 while Mateus has proven predictability of returns in the equity markets of 13 new European union members explaining it by local information, market inefficiencies and irrationalities of investors. 8
Capital Market in Serbia
Although a law on public stock exchanges was adopted by the Serbian King Milan obrenović back in 1886, the Belgrade Stock Exchange (BSE) started operating in January1895, but it later ceased to exist in April 1941. tures include inadequate number of market participants, lack of securities, weak liquidity, relatively expensive trading, poor transparency and insufficient degree of liberalization of capital market itself. Consequently, all of these factors imply that the market is inefficient which will be proven by this paper.
Figure 1. Values of the indices on the Belgrade Stock exchange

Methodology
Weak-form market efficiency implies that prices of securities follow a random walk and it assumes that residuals are normally distributed. The validity of the model and therefore its efficiency depend on the prices which can be described by a random walk model as well as by the assumption that the residuals equal returns. During testing of the weak-form market efficiency in Serbia, standard tests used for testing the random walk hypothesis include a unit root tests and autocorrelation, as well as normality tests (Working and Holbrook, 1934 10 ). Some of the normality tests used in this paper include skewness, kurtosis, Jarque Bera and graphical representation of normal probability. Skewness, as described by S in the formula 1.1 represents the measure of asymmetric distribution around the mean value. If the coefficient is 0, then we have the case of normal distribution. However, if the skewness coefficient is positive, then we have a positive asymmetry, i.e. the distribution is asymmetric to the right, while in the case of negative asymmetry, the arrangement is asymmetrical to the left. Skewness is calculated as follows: A complementary test used in determining the normal distribution is kurtosis. Kurtosis represents a numerical parameter which describes the extent to which a schedule is flattened compared to a normal schedule. Kurtosis has a value of 3 in the case of a normal distribution. Consequently, if the kurtosis coefficient is greater than 3, the distribution is leptokurtic (more elongated relative to the normal schedule) while it is platykurtic if the kurtosis coefficient is less than 3 (more flattened compared to the normal schedule). The formula used for calculating the kurtosis coefficient is in conformity with the following:
Jarque Bera is used to determine the normal distribution in individual series. It measures the difference of skewness and kurtosis of certain series with those arising from the normal schedule. It is possible to say that significant value of JB test indicates the unstable volatility in returns of indexes. The formula used for the calculation of JB test is:
Random walk hypothesis is consistent with the efficient market hypothesis and it reflects the financial theory that contributes to the fact that stock prices move in accordance with random walk and therefore prices cannot be predicted in advance. Random walk hypothesis implies that the next step or direction cannot be assumed on the basis of previous activities.
11 When the term random walk is used on the example of the financial markets, it implies the impossibility of predicting short-term stock price changes based on previous price changes, taking into account that successive price changes of securities are independent of each other. Consequently, the random walk theory holds that the market is efficient if the current price of security incorporates all available information and therefore prices change will occur only in the case of the appearance of new information. However, if you take into account that the information is mutually unconnected and independent, then it can be concluded that the same rule applies to changes in the price of securities, i.e. that the future price movements of securities are completely unpredictable and unrelated to each other. unit root test is test used to determine the stationarity or nonstationarity of series. Time series is considered poorly stationary when mean value, variance and covariance are independent of time and any series that is not stationary it is considered to be nonstationary. Accordingly, no stationarity indicates that the time series look like a random walk and that efficient market hypothesis can therefore be considered valid in the case of the no stationarity. Standard practice in determining the existence of a unit root is the Dickey-Fuller test, or alternatively augmented Dickey-Fuller test in which DF regression are expanded so they include lags of dependent variables in order to control for possible autocorrelation in the data.
It is important to emphasize that the existence of serial correlation implies that returns are positively correlated with the following returns, which is contrary to the hypothesis of weak form market efficiency. In order to determine the existence of correlation, correlation of residuals will be carried out and this will show autocorrelation and partial autocorrelation, as well as Ljung-Box Q's statistics for the first 30 lags.
description of sample and selection of data
In order to reliably show the efficiency of the Serbian capital market, for the purpose of this paper, data of two existing indexes BELEX15 and BELEXline were used. Testing was conducted in the period from 4 october 2005 to 31 December 2014 for Belex15. For BelexLine data was used from 30 September 2004 until 31 December 2014. Consequently, the number of observations used in the analysis of BELEX15 and BELEXline was 2331 and 2584 respectively. Real daily values of underlying indexes were used. In order to execute the necessary statistical analysis software program Eviews 8.0 was used.
research findings and results
Graphical representation of normal probability shown in Figure 2 allows us to get an insight into the fact that daily values of both indices are not normally distributed. Therefore, the value is not apparently independent and identically distributed, which will be later confirmed by the coefficient values of skewness and kurtosis.
As it can be seen from Table 1 , coefficient of skewness is positive for Belex15, which means that mean value is larger than its median and mode. on the other hand, kurtosis is positive and more then 3, which implies leptokurtic distribution, i.e. potentially low efficiency. Table 2 and they indicate that skewness and kurtosis are both positive which was also the case with Belex15 index. Moreover, kurtosis is greater than 3, which indicates that small changes in the index value are less frequent due to the fact that the historical prices are more concentrated around the mean. However, this also points to the fact that large fluctuations are probably concentrated in the tails.
table 2 -Statistical parameters for BelexLINE based on the daily values of index
In addition, it is important to note that both indexes have Jarque-Bera test values high, which implies that distribution of residuals departs from normal distribution and therefore we reject null hypothesis that analyzed series is normally distributed.
In order to determine the existence of stationarity, augmented Dickey-Fuller's (DF) test was used. The actual values of the indexes were used during the testing of unit root. Also, it is important to note that Schwartz's information was used in the analysis and testing. As it can be seen from Table 3 the result of the augmented DF test for Belex15 index indicates that the value of augmented DF test is greater than the critical value for 1%, 5% and 10% levels, which implies that the null hypothesis about the existence of a unit root should not be rejected. However, when differentiated data of the first order is tested, the value of DF test are lower than a critical value of 1%, 5% and 10% levels, indicating that it is necessary to reject the null hypothesis of the existence of a unit root and therefore accept alternative hypothesis on stationarity of time series.
on the other hand, testing of BelexLINE index also implies to the fact that the values of augmented DF test is more than critical values for the levels of 1%, 5% and 10%, which implies that it is necessary to accept null hypothesis about the existence of unit root (table 4). Results of augmented DF test when different data on the first level is used indicate that it is necessary to reject null hypothesis and accept alternative hypothesis about the existence of stationarity.
In order to determine the existence of no stationarity, the analysis of existence of correlation between residuals was conducted. For Belex15 index, correlogram shown in table 7 indicates that the result of augmented DF test cannot be accepted as correct taking into account that statistical significant coefficients of autocorrelation is shown in the ninth row.
on the other hand, the BelexLINE index shows that the first 30 movements do not have statistical significant coefficients of autocorrelation present, which points to the fact that the result of the augmented DF test for BELEXLine can be accepted as accurate. 
Conclusion
Taking into account that the results of testing of two most prominent indexes on Belgrade Stock Exchange, Belex15 and BelexLINE, differ depending on the fact if first order data was used or not, we can conclude that the conditions necessary for the presence of a weak form market efficiency are not fully met. Testing of weak form of market efficiency was conducted based on the standard tests of unit root and autocorrelation. Augmented Dickey-Fuller test was used in order to examine the no stationarity of time series of data which is in accordance with the random walk hypothesis. on the other hand, Box-pierce and Ljung-Box test were used for determination of the degree of correlation, with the aim of determining the presence of weak for market efficiency.
12
This was to some extent possible to conclude based on the characteristics of the capital market in Serbia. More precisely, very shallow and underdeveloped market affects the insufficient number of participants, primarily institutional investors. Consequently, the capital market is not sufficiently transparent and thus allows certain investors to capitalize on irregularities which occur on the capital market in Serbia. The empirical results presented in this paper indicate a lack of weak form market efficiency and consequently the additional regulatory reforms are necessary in order to eradicate inefficiencies of the market. 12 Ljung, Greta M. and George E. p. Box (1978) :"on a Measure of Lack of Fit in Time Series Models", Biometrika, 65(2): 297-303.
